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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Cro Magnon Man: imprints of his Hand. 

While visiting lately the painted caves of the 
Cantabrian Mountains (north Spain) with Prof. Boule, 
who had kindly invited me to accompany him, I took 
advantage of this opportunity to study the imprints 
of the human hands which occur on the wails of some 
of those caves, notably of Castillo. 

It is well known that at Gargas and elsewhere the 
imprints are those of a small hand, such as might 
have belonged to the Grimaldi race, and one such 
small imprint I observed in the cavern of Altamina. 

But in Castillo—so admirably described and illus¬ 
trated by the Abbe Breuil—I was surprised to find that 
all the impressions indicate an unusually large hand. 
With the permission of Dr. Obermaier, and the kind 
assistance of Mr. Burkitt, I was able to obtain trac¬ 
ings of seven of these, and two of them are complete 
enough for detailed study. One is 190 mm. in length, 
measured from the tip of the middle finger to the 
wrist, the other about 200 mm. This accords with the 


Cellular Structure of Emulsions. 

In reply to the letter of Prof. Kerr Grant in Nature 
of April 16, similar phenomena to those which he 
describes have been found to occur with minute motile 
organisms in water, and with sediments of various 
kinds in water and other liquids. I have given an 
account of some of these appearances in my paper on 
the effect of gravity on the movements of micro¬ 
organisms in the Transactions of the Royal Society, 
series B, vol. cci., pp. 333-390. I have also obtained 
similar groupings with the fine sediment which is 
formed in a hypo-alum bath, used for toning and 
fixing P.O.P. prints. If a small quantity of this is 
poured into a shallow vessel, the particles which are 
at first evenly distributed through the liquid soon 
become aggregated into groups similar to those de¬ 
scribed by Prof. Grant. 

In the case of Euglena viridis, the living organisms 
in the dark become aggregated into groups as shown 
in Fig. 1, the central dark mass in each group con¬ 
sisting of a stream of Euglenas moving downwards, 
the lighter peripheral area consisting’ of Euglenas 
moving upwards. Various sediments when allowed 
to settle in liquids become aggregated in a similar 
manner, but without the continuous up and down 
movements. Thus Fig. 2 shows a sediment of 
osmium dioxide settling in dilute glycerine, which 
closely resembles the aggregation of the living cells 
shown in Fig. 1 



Fig. t. 



length of the Crd Magnon hand as indicated by the 
description of the skeleton given by Dr. Verneau. 

This, however, is not all. When a tracing of one 
of the Castillo imprints is superposed on a tracing of 
the hand of a living subject (Englishman) having the 
same length, a characteristic difference is at once 
perceived. The fingers of the Castillo hand are 
shorter than those of the Englishman, and the equality 
in the total length is produced by the greater length 
of the palm. But this is a peculiarity which must 
have occurred in the Cro Magnon hand, for Dr. 
Verneau has shown that in the Mentone skeletons the 
metacarpals are disproportionately long when com¬ 
pared with the phalanges. 

I have made some preliminary measurements of 
tracings taken from the hands of twelve tall English¬ 
men, ranging from 3 ft. 84 in. to 6 ft. oj in., with a 
mean of 5 ft. 11 in. (thus of about the Cr6 Magnon 
stature). Dividing the length of the middle finger by 
the length of the palm, I obtain 0-87 as the mean 
index, with a range of 0-77 to i-o; while the most 
complete of the Castillo hands gives 0-765 and the 
next best 0-72 to 0-76. 

Thus the existence of two distinct races in the 
Aurignacian age, already indicated by the Mentone 
skeletons and the carved statuettes, receives additional 
confirmation. W. J. Sollas. 

Oxford. 
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In all the cases observed by me the regular group¬ 
ing appears to be preceded by the formation of a net¬ 
work, as shown in Fig. 3, formed by manganese 
dioxide settling in a solution of gum arabic. Again, 
if a readily oxidisable photographic developer is 
poured into a flat dish to form a layer about 1/16 in. 
deep, the brown oxidised film which forms at the 
surface is at once broken up into a network, Fig, 4, 
which gradually becomes resolved into separate 
groups. 

I have suggested that these groupings are in all 
probability cohesion figures, and that 'they may be 
related to the beautiful cohesion figures described by 
the late Mr. C. Tomlinson in the Philosophical Maga¬ 
zine for 1861 and 1864. They are probably formed 
whenever we have fine particles free to move, placed 
under such conditions that a force or forces, acting 
in opposition to the cohesion of the particles, can be 
brought into play. Cohesion, surface tension, diffu¬ 
sion currents, and gravity are among the forces prob¬ 
ably concerned in the effects observed. 

Prof. Grant’s suggestion that the fioccuii in the 
solar photosphere and in cloud formations of fioccu- 
lent type may be related to this phenomenon is in¬ 
teresting. Such flocculent appearances can also be 
observed, under certain conditions, in ponds and pools 
which contain dense aggregations of motile micro¬ 
organisms, and I have very little doubt that the net- 
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work-like and flocculent appearances so often observed 
in the froth which is formed when the tide breaks on 
the seashore may be explained in a similar manner. 

Harold Wager. 

West Park, Leeds, April 14. 


An Extension of the Spectrum in the Extreme 
Ultra-Violet. 

The researches of Schumann led him to extend 
the spectrum to the neighbourhood of wave-length 
1250. His limiting wave-length was determined by 
the absorption of the fluorite which formed a neces¬ 
sary part of his apparatus. In 1904 I succeeded in 
pushing the limit to wave-length 1030 by the use of a 
concave dilfraction grating. 

Recently I have renewed the attack on the problem, 
with the result that I have succeeded in photograph¬ 
ing the spectrum of hydrogen to wave-length 905. 
The extension is due, not so much to any fundamental 
change in the nature of the apparatus as to an im¬ 
provement in technique consequent on an experience 
of ten years. 

It is a characteristic of the region investigated by 
Schumann between wave-lengths 1850 and 1250 that, 
while hydrogen yields a rich secondary spectrum, with 
the possible exception of one line, no radiation has 
been discovered belonging to the primary spectrum. 
On the other hand, in the new region between the 
limit set by fluorite and wave-length 905, a disruptive 
discharge in hydrogen produces a primary spectrum 
of great interest made up of perhaps a dozen lines. 
These lines are always accompanied in pure hydrogen 
by members of the secondary spectrum, but they' may 
be obtained alone if helium containing a trace of 
hydrogen is employed. 

Results obtained from vacuum tubes when a strong 
disruptive discharge is used, must always be inter¬ 
preted with caution since the material torn from the 
tube itself sometimes furnishes impurities. In the 
present case, it will be some time before the effect of 
such impurities can be estimated. However, it may 
be stated with some degree of certainty that the 
diffuse series predicted in this region by Ritz has 
been discovered. The first member at 1216 is found 
to be greatly intensified by' the disruptive discharge, 
and the next line at 1026 appears also, though very 
faintly. This diffuse series bears a simple relation to 
Balmer’s formula. Following the same kind of argu¬ 
ment, a sharp series corresponding to the Pickering 
series might be expected. The new region appears 
to yield two lines belonging to such a relation at the 
positions demanded by calculation. 

Theodore Lyman. 

Harvard University, April 20. 


The Structure of Atoms and Molecules. 

Since in an elaborate criticism of Bohr’s theory on 
the constitution of atoms and molecules, Prof. J, W. 
Nicholson, as in his letter to Nature (February 5, 
p 630), comes to the conclusion (Phil. Mag., xxvii., 
p. 560, 1914) that the valencies of lithium, beryllium, 
boron, etc., on Bohr’s theory are not in accord with 
experience, and if the electrons in the atoms are to be 
in one plane, we must either abandon Bohr’s method 
of calculating valency—and (generally') Bohr’s 
theory of the atoms more complex than hydrogen and 
helium—or give up van den Broek’s hypothesis, that 
the charge of the nucleus of Rutherford’s atom is 
equal to the atomic number (which hypothesis was 
accepted by Bohr as one of his fundamental assump¬ 
tions), I may be allowed to add some remarks to my 
previous letter on this subject (Nature, March 5, 
1914). 
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For these atoms at least this hypothesis is a mere 
expression of experimental facts. The hydrogen atom 
is known to lose never more than one electron, and 
the helium atom never more tnan two, and, of course, 
never one to form an electrolytic ion, while lithium, 
berydlium, boron, and carbon can lose, or, in chemical 
combination, dispose of 1, 2, 3, 4 electrons respectively. 
Further, the number of electrons per atom has been 
proved to be nearly equal to half the atomic weight 
(Rutherford, Barkis), and in the case of carbon to be 
six (Rutherford, Phil. Mag., vol. xxvi., p. 711, 1913). 
Since the number of electrons per atom must be 
an integer, here, at least, no other solution seems to 
be possible than that the number of electrons per 
atom surrounding the nucleus, and hence the nuclear 
charge, is equal to the atomic number. 

Further mentioning Moseley’s previous experiments 
on high-frequency spectra (undertaken for the express 
purpose of testing the atomic number hypothesis), and 
criticising the theoretical deductions, derived by Mose¬ 
ley from these experiments, Nicholson concludes that 
they have shown no relation to Bohr’s theory (loc. cit., 
p. 564). Now in another paper Moseley, from further 
experiments on high-frequency spectra, proves (Phil. 
Mag., vol. xxvii., p. 703, 1914) that the frequency of 
any line in the X-ray spectra is approximately propor¬ 
tional to A(M — b) 2 , where A and b are constants for 
each series, and M, the atomic number (called by 
Moseley N) of the element, is identified with the num¬ 
ber of positive units of electricity contained in the 
atomic nucleus, so that these experiments “ give the 
strongest possible support ” to this atomic number 
hypothesis (loc. cit., p. 712). The number of rare- 
earth elements as given by Moseley is the only excep¬ 
tion. 

That b is much larger for .he “ L ” lines than for 
the “K” lines suggests, according to Moseley (in 
agreement with my own views, Nature, December 
2 5 - 1913) that the “L” system is situated the further 
from the nucleus. If so, 6 = the number of electrons 
nearest the nucleus, and not = cr n , the term arising 
from the influence of the electrons in a ring on each 
other, and, for the “K ’ lines, n, like 6, must be 
unity, as calculated by Nicholson on Bohr’s theory. 
For the “L” lines, according to Moseley, 6=7-4, but 
it can easily be seen from the tables that if (M — b ) 
be here augmented by o-8 per cent., all values are 
integers (±0-2), and 6 = 7 and n—i again, but perhaps 
the factor 5/36 in Moseley’s interpretation cannot be 
retained. 

Hence, though this number 7 requires confirmation, 
principally, for the “K” line at least, Bohr’s 
theory is here in agreement with Moseley’s experi¬ 
ments, and with the atomic number hypothesis. Not 
only the frequencies, but also the minimum velocity 
of electrons requited to excite this radiation, and the 
absorption of it (in aluminium) have been proved (loc. 
cit.) to depend on the atomic number very nearly, and 
Nicholson’s conclusion that the atomic numbers are 
not correct does not hold, for (M —6), not M, is one 
unit less for the K radiation than the corresponding 
atomic number. But, from analogy, Bohr’s lithium 
atom, as well as Nicholson’s ring of three electrons, 
must be given up, for of three, one electron (6) must 
be very near the nucleus, one ( n ) near but outside this 
first one, and one as electron of valency must be 
peripheric. 

Further, the velocity of electrons, required to excite 
this radiation, according to Widdington equal to 
10 8 x atomic weight cm./sec., is more accurately equal 
to 2-24x jo 8 (M— j) cm./sec., than for Cr, Fe, Ni, Cu, 
Zn, and Se; the last formula gives for the constant 
reduced to unity 0-99, 1 * 04 , 1-02, i-oo, 0 - 97 , i-oo, while 
the first gives 0-99, 1-05, 1 * 06 , 0-99, 0-98, 0-94 respec¬ 
tively. Since the absorbability of the excited radia- 


©1914 Nature Publishing Group 






